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® Picture signal interpolation circuit 



® A picture signal source (PSS) comprises an encoding circuit (ENC) for encoding a picture signal having a 
higher bandwidth to a picture signal having a tower bandwidth. Encoding Is effected in dependence upon the 
extent of motion in the picture which is determined by a motion detection device (MOT). An encoding has been 

^ given as an example, using several picture signal channels (PCI* PC2. PC3) each having a different picture 
signal refreshing period of. for example 80, 20 or 40 ms. The so-called field skipping method is used for which a 

^switching circuit (SC4) switching at the frame frequency is provided. The picture display device (POO) comprises 

gan essentially complementary, inversely operative decoding circuit (OEC) with a motion-compensated (VR') 
picture signal interpolation circuit (MEM, If^. Q) which comprises a gamma compensation circuit (G) according 

^to the invention. Without this circuit a troublesome area flickering may occur upon display in practice. The 
gamma compensation circuit (G) counteracts the area flickering which is caused by a combination of the act that 
the picture signal is gamma-con'ected (COR.7.). the use of the field skipping method (SC4) and the presence of 

^considerable pixel contrasts. 
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Picture signal interpolation circuit 

The invention relates to picture signal interpolation circuit, comprising: 
means for receiving a picture signal encoded in accordance with a Held skipping method, and 
means for interpolating said picture signal to obtain interpolated fields between received fields of said 
picture signal. 

5 A television system in which an original picture signal bandwidth is higher than a bandwidth of a 
transmission path Is used, for example, in high-definition television for, inter alia broadcasting stations, in 
television conference systems, in television for monitoring purposes using telephone connections, etc. For 
picture signal storage, storage on discs or tapes having a more limited capacity is mentioned as an 
example. 

TO A high-definition television system comprising in its decoding section a picture signal interpolation 
circuit as described in the preamble, is known from a discourse at a conference and an accompanying 
article entitled "TVDH 87", Ottawa (CA) 4-8 October 1987. vol. 1, P. Bernard et al.: "Analyse da structures 
de sous-4chantil!onnage spatio-temporet d'un signal TVHD en vue de sa transmission dans un canal MAC" 
pp. 6.2.2-6.2.28". The introduction of high-definition television (HDTV) for domestic use is described for 

fs color television. Starting from the so-called MAC system (Multiplexed Analog Components) having its 
limited bandwidth, a compatible high-definition system (HO-MAC) is described. It is stated that ttiere must 
be a balance between, on the one hand, tiie best hID-MAC picture available for specific receivers and, on 
the other hand, the capability of maintaining an acceptable quality for existing MAC receivers. To this end it 
has been proposed to use three picture signal channels with a shortest an Intermediary and a longest 

20 picture signal refreshing period, the shortest period being equal to 20 ms. in the encoding circuit and in tiie 
complementary. i.e. inversely operative decoding circuit Dependent on ttie result of motion detection, one 
of the three channels is used locally in the picture. In tiie case of a motion of more than 2 pixels per frame 
period (20 ms) tiie channel having tiie shortest period is used. In the case of a motion between 2 and 0.5 
pixels per frame period, the channel having the intermediary period is used and in tiie case of a motion 

25 over less than 0.5 pixel per frame period, tiie channel having the longest period is used. For obtaining the 
picture signal bandwidtii reduction use is thus made of tiie split-up Into sub-pictures which are stationary or 
which exhibit some motion or much motion. 

In addition to the encoding operation which leads to tiie reduction of tiie bandwidth, it is well known to 
limit tiie bandwidth by means of tiie so-called field skipping metiiod In which e.g. one of two successive 

30 fields is transmitted or stored each time. In this case the picture signal interpolation circuit operates witii 
picture information from tiie previous and the subsequent field so as to form the non-stored or non- 
transmitted intermediate field by means of tiie interpolation. 

In practice it appears tiiat a non-optimum picture quality may occur during picture signal display when 
using tiie combination of encoding and field skipping. It appears tiiat a troublesome area flickering may 

36 occur. 

It is inter alia an object of ttie invention to realise a picture signal interpolation circuit by which tiie 
troublesome area flickering is reduced. To tttis end a pkiture signal interpolation circuit according to the 
invention is characterized in tiiat ttie picture signal interpolation circuit is provided with a gamma 
compensation circuit 

40 ^ The invention is based inter alia on the recognition tiiat tiie combination of tiie fact tiiat the picture 
signal is gamma-conrected, tiie use of tiie field skipping method and the presence of considerable pixel 
contrasts contributes to tiie area fiickering. The remedy found is tiie use of tiie gamma compensation circuit 
in ttie picture signal Interpolation circuit so ttiat large contests in tiie displayed picture no longer contribute 
to tiie troublesome area fitekering. The contribution to ttie area flickering caused by said combination occurs 

45 at half tiie field frequency, i.e. ttie frame frequency, due to ttie periodical attemation. upon display, of 
received field information and interpolated field information. 

An embodiment of a picture signal interpolation circuit according to ttie invention, is characterized in 
tiiat tiie picture signal interpolating means include a picture signal memory having a memory capacity or 
delay time which is equal to or larger than two field periods and an interpolator which is coupled to output 

50 and input of tiie memory. 

A further embodiment of a picture display device according te tiie invention is characterized in tiiat ttie 
gamma compensation circuit comprises a first and a second degamma con'ecter each having an output 
coupled to a respective input of ttie interpolator. As a result ttie interpolator operates witii linearized picture 
signals so that the areaflickering upon display is reduced. 

If a picture display device comprising ttie picture signal interpolation circuit, has a picture display 
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member with a gamma which is unequal to one, the picture signal interpolation circuit according to the 
invention may be further characterized in that the gamma compensation circuit comprises a gamma 
corrector an input of which is coupled to an output of the interpolator. A gamma adaptation at this location 
results in the simplest embodiment. 

5 An embodiment of a picture signal interpolation circuit operating with a compensation value which is 
dependent on the pixel contrast at the picture interpolation is characterized in that the gamma compensa- 
tion circuit comprises a digital subtracter inputs of which are coupled to inputs of the interpolator, an output 
of the subtracter being coupled to an absolute value former and multiplier, an output of which is coupled to 
an input of an adder, another input of which is coupled to an output of the interpolator. 

10 Experiments have shown that optimum results are obtained if the multiplier has a multiplication factor of 
the order of one eighth. 

An embodiment of a picture signal interpolation circuit operating with a compensation value which is 
dependent on the pixel contrast at the picture interpolation and on the local brightness in the picture, is 
characterized in that the gamma compensation circuit comprises a digital subtracter, inputs of which are 
15 coupled to inputs of the interpolator, an output of the subtracter being coupled to an absolute value former, 
an output of which is coupled to an input of a digital device having a look-up table, another input of said 
cfigltai device being coupled to an output of the interpolator, and an output of said digital device being 
coupled to an input of an adder, another input of which is coupled to said interpolator output. 

These and other (more detailed) aspects of the invention will now be described and elucidated in 
20 greater detail by way of example with reference to the accompanying drawings. 
In the drawings: 

Rg. 1 is a block-schematic diagram of an embodiment of a television system and of a picture display 
device comprising a picture signal interpolation circuit acconjlng to the inventton, 

Rg. 2 shows some graphs to explain the recognition on which the invention is. inter alia based. 

25 Rg. 3 shows in more detail a first embodiment of a gamma compensation circuit in a picture signal 

interpolation circuit according to the invention, operating with degamma correctors, 

Rg. 4 shows a second embodiment operating with a compensatton value which is dependent on the 
pixel contrast at the picture interpolation and 

Rg. 5 shows a third embodiment operating with a compensation value which is dependent on the 

30 pixel contrast at the picture interpolation and on the local brightness in the picture. 

Rg. 1 shows by way of example a block-schematic diagram for a television system comprising in its 
decoding part a picture signal Interpolation circuit according to the invention, particularly implemented as a 
high-definition HD-MAC color television system, which is illustrated with a MAC encoding circuit MAC ENC 
and with the indication 1250/50/2:1. 27 MHz, 16:9 in a signal source DSS. It has been indicated at the. for 

35 example, digital signal source DSS that it supplies a luminance signal YO (54 MHz) and chrominance 
signals UO and VO. in which 54 MHz is the sampling frequency at the luminance signal YO with the original 
picture signal bandwidth of 27 MHz. The digital signal YO (54 MHz) is. for example an 8-bit signal, similarly 
as the signals UO and VO. For the sake of completeness of the description of the HD-MAC system of Rg. 1. 
the signals UO and VO are given which are assumed to be processed in the desired known manner to 

40 signals U1 and VI to be applied to the encoding circuit MAC ENC. The circuit MAC ENC ensures in known 
manner a signal compression and a simultaneous sequential conversion of the applied picture signals. In 
the signal source DSS the number 1250 indicates the number of television lines per frame period. In which 
50 single interiaced (2:1) fields with a fieW period of 20 ms constitute 25 frames. In this case a television 
fine period which is not indicated, is equal to 32 us. The signal source DSS could further supply a non- 
45 interiaced picture signal with, fdr example, the associated Indication 1250/50/1:1. The proportion of the 
picture, i.e. the aspect ratio is indicated by 16:9. 

The reference PSS denotes the picture signal source of the television system which comprises mainly 
the source DSS and an encoding circuit ENC for the system. Picture signal source PSS is coupled to a 
picture signal transmission path or picture signal storage device which is denoted by DBS. An example of 

50 the storage device is a disc or tape picture signal recording and reproducing device. Starting from the HD- 
MAC system, which is given by way of example, the transmission path is further described, with the 
reference DBS standing lor "Direct Broadcast by Satellite". In a comparable manner the indication 
625/50/2:1. 6.25 MHz, 4:3 is given by way of example in the transmission path DBS, similarly as in tiie 
source DSS. It appears that the original picture signal bandwidtfi of 27 MHz is a factor of four larger than 

55 the limited bandwidth of 6.25 MHz of the transmission patii DBS, The output of the transmission path DBS 
is coupled to at least one picture display device PDD forming part of the system. The device PDD mainly 
comprises a decoding circuit DEC for the system, which circuit is essentially complementary, inversely 
operative witii respect to the system encoding circuit ENC of tiie picture signal source PSS. The circuit 

3 



BNSDOCID: <EP. 



.0392576A1_L> 



EP 0 392 576 A1 



DEC forms from the picture signal received via the path DBS a picture signal YO' (54 MHz) to be applied to 
a high-definition picture display member HDTV. The chrominance signals UO' and VO and data and sound 
signals DS. SS' originating from a MAC DEC decoding circuit are applied in known manner to the picture 
display member HDTV. The MAC DEC circuit is essentially complementary to the MAC ENC circuit and 

5 supplies the signals Ul' and VI • to be processed so as to be applied to the picture display member HDTV. 
The system encoding and decoding circuits ENC and DEC further comprise an encoding circuit DATV ENC 
and a decoding circuit DATV DEC. respectively, for processing data signals OS and for supplying data 
signals DS', respectively, the reference CATV standing in known manner for "Digitally Assisted TV". The 
output of the DATV ENC circuit is coupled to the MAC ENC circuit and the input of the circuit DATV DEC is 

10 coupled to the MAC DEC circuit. 

In Rg. 1 the luminance signal YO (54 MHz) is applied to a signal processing circuit COR via a 
connection lead which, for the sake of simplicity, is shown as a single lead but which is a multiple lead. 
Further connection leads, inputs and outputs are shown in a single form but are multiple. It is assumed that 
the conventional signal processing operations are carried out in the circuit COR, such as. for example 

;5 amplification, filtering and correction which is denoted in Fig. 1 by (COR.y)* The gamma correction is 
denoted by 7 because its use is the basis of the invention, as will hereinafter be apparent. To accentuate its 
presence, the circuit COR is shown separately, but it may form part of the source DSS. 

The multiple output of the circuit COR is coupled vja multiple connection leads to three parallel picture 
signal channels PCI, PC2 and PC3 which are coupled by means of a timesjivision multiplex circuit MUX1 

20 and are connected via this circuit to the MAC ENC circuit. 

The picture signal channel PCV is shown with a series arrangement of a low-pass filter LPF1. a 
sampling circuit SC1 shown as a switching circuit to which a sampling clock pulse signal CS is applied and 
a line shifting circuit LSI. The frequency of the clock pulse signal CS is equal to half the luminance 
sampling frequency. The known line shift is illustrated by means of a solid line and a dotted line and an 

25 am>w. Similarly, the channel PC2 comprises a low-pass filter LPF2. a sampling circuit SC2 and a line 
shifting circuit LS2. The picture signal channel PC3 comprises a switching circuit SC4 to which a switching 
signal VS shown, which occurs with a frame period (VT1 + VT2). is applied, a low-pass filter LPF3 and a 
sampling circuit SCd with the supply of the sampling clock pulse signal CS. The switching signal VS 
ensures that the YO signal is processed for one field period, for example, VT1 during each frame period. 

30 The switching circuit SC4 ensures a signal processing operation in accordance with the field skipping 
method in which each time one of two successive fields is transmitted (or stored). 

The output of the low-pass filter LPF3 is coupled to an input of a motion detection device MOT. It is 
assumed that the device MOT locally detects motksn In a picture to be displayed, while a motion signal 
820.40.80 is generated when thresholds are exceeded, dependent on the extent of motion. An example Is a 

35 motion signal S80.40.20 which is supplied if a motion is detected which is smaller or larger than a threshold 
value of 0.5 or 12 pixels per frame period of 2VT = 40 ms. The motion signal 820,40,80 is applied to the 
circuit MUX1 in which an input terminal T20. T40. T80. respectively, is connected under the control of this 
circuit to an output terminal TO via a switch. The circuit MUX1 applies a luminance signal Y1 (13.5 MHz) to 
the MAC ENC circuit. The digital luminance signal Y1 (13.5 MHz) at the sampling frequency of 13.5 MHz is 

40 composed of three sub-signals Y80. Y20 and Y40 which are supplied by the signal channels PCI, PC2 and 
PC3, respectively, with a signal refreshing period which is equal to 4VT =: 80 ms. IVT = 20 ms and 2VT 
3 40 ms, respectively. For the sake of simplicity the circuit MUX1 is shown as a mechanical switch, but in 
practice it is in the form of an electronic multiplexer. 

The motion detection device MOT not only supplies the motion signal S20.40.80 to be applied to the 

45 encocfing circuit DATV ENC, but also supplies further information VR about motion vectors associated with 
the detection of exceeding the threshold values by 0.5 and 12 pixels per frame period. 

The MAC DEC circuit supplies a digital signal Yl' (13.5 MHz) which is comparable to the signal Y1 
(13.5 MHz), to three signal channels PCli, PCI 2 and PCI 3. Primed and unprimed signals are comparable. 
The channels PC11 and PC12 are essentially complementary. Inversely operative with respect to the 

50 channels PCI and PC2 and supply signals Y80' and Y20'. The channel PCI comprises a series 
arrangement of a line shifting circuit LS11, a sample Insertion circuit SC1 1 and a low-pass filter LPF11. The 
Insertion of the samples is indicated by "0" and a change-over switch at the circuit SC11. The channel 
PCI 2 is Implemented in the same manner with circuits LSI 2 and SCI 2 and a filter LPF12. 

The signal channel PCI 3 comprises a sample Insertion circuit SCI 3 and a subsequent low-pass filter 

55 LPF13. An output of the filter LPF13 is coupled to inputs of a switching circuit SCI 4. a picture signal 
memory MEM 2VT and a degamma connector G1. Inputs of an interpolator INT are coupled to outputs of 
the con'ector 01 and a degamma corrector G2 which is an'anged subsequent to the memory MEM 2VT. A 
control input of the interpolator INT receives motion vector information VR' from the DATV DEC circuit. An 
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output of the interpolator INT is coupled to an Input of the switching circuit SC14 >«a a gamma conrector G3. 
A control input of this circuit receives a signal VS' which is comparable to the signal VS. The frame 
frequency switching circuit SC14 has an output conveying a signal Y40 which is coupled to an input 
terminal T40 of a multiplex circuit MUX11. The signals Y80 and Y20 are applied to input terminals T80 and 

5 T20 and under the control of a motion signal S20.40.80' supplied by the DATV DEC circuit, an output 
terminal supplies the signal YO' (54 MHz). 

The signal channel PC13 of Rg, 1 comprises In the manner described a motion-compensated (VR ) 
picture signal interpolation circuit (MEM, INT. G) which according to one aspect of the invention comprises 
a gamma compensation circuit G (G1. G2. G3). For the signal interpolation intended to form an intermediate 

10 field from the previous and subsequent fields which are only transmitted In accordance with the field 
skipping method, the memory MEM 2VT and the interpolator INT are essentially present. The memory 
MEM has a storage capacity or a delay time which is equal to or larger than two field periods. Une period 
memories may be present. For the explanation of the influence of the gamma compensation circuit G 
reference is made to Fig. 2, 

IS Rg. 2 shows some graphs in accordance witti a function y = f(x). The values of x and y are plotted 
along two perpendicular axes between 0 and "HI = 1 

as peak values. To emphasize that the values of x and y are digital and occur with e.g. 8 bits, the 0 to 255 



so 



notation is used. The reference (xi =) § §5 

denotes the half peak-to-peak value. Starting from xt. two values yi and ya are plotted which occur in 
accordance with the function y ^ x^^ « x»-^ and y = x^'^ « x^-*. respectively. Furthermore. y2 « X2«-* is 
plotted. The reference y = x denotes the finear graph, at which 7 = 1- 

Without the presence of the correctors G1 and Q2 of Rg. I the picture signal interpolation is effected in 
25 accordance with the relation 

^ in which yi and y2 are located on the graph y = x^^ In this case yt and yz correspond to picture signal 
values of pixels of the previous and subsequent field, while half the sum value represents the interpolated 
picture signal value of the pixel in the intermediate field. Starting from the values of 3/4 and 1/4 of the peak- 
to-peak value shown in Rg. 2, the value of 

^ denoted by means of a circle follows via the path denoted by double arow heads. 

In the presence of the correctors 01(1/7). 62(1/7) and G3(7). the interpolation is effected in accordance 
with the relation 



40 



0.4 



In Rg. 2 the path followed between and In the graphs is shown by single arrow heads. It appears that an 
interpolatton value denoted by a cross occurs at this path. The cross value which is correct is larger than 
the incorrect circle value. The maximum difference occurs for yi = 1 and y2 = 0, or the other way around 
^ at which J < (i )*> *. i.e. 0.5 < 0.758. This implies that for a pixel with a white value (yi =» 1) in the previous 
fiekj and a pixel with a black value (y2 » 0) in the subsequent field an incorrect Interpolation value which is 
66% of the cort'ect Interpolation value is obtained without the use of gamma compensation. In a binary 
sense this is an incorrect value of g |g 

^ with respect to the conrect value of 
2II • • a difference of ^ || 

66 

Rg. 2 shows this maximum difference value. The maximum difference value ofg g g 
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corresponds to a binary difference of 66 least significant bits (LSB) for 8-bit words, i.e. to the bit word 
01000010. 

For the example with yi = 3/4 and s 1/4 shown in Rg. 2, a calculation results in 0.5 < 0.577. which 
5 means that the interpolation value is 13% too low without gamma compensation. 

It appears that a transmitted field and an interpolated field are alternately displayed at which the 
interpolated pixel values are too low if the gamma compensation at the picture interpolation is not used. 
Dependent on the magnitude of the pixel contrasts (black*white is maximum) the differences upon display 
contribute to area flickering. The extent of area flickering is not only dependent on the high-frequency 
10 picture contents but also on possibly enroneous motion vector information. In practice, a troublesome area 
flickering appears to occur which can be prevented by the gamma compensation. 

Rg. 1 shows the gamma compensation circuit G mainly with the two degamma correctors 61 and G2. 
According to one aspect of the Invention the Interpolator INT is thereby active with linearized picture 
signals. If the picture display member HDTV operates with a gamma which is equal to one. it is not 
rs necessary to use the gamma corrector Q3 and, for example, a degamma corrector is present between the 
low-pass filter LPF13 and the switching circuit SCI 4. If the gamma of the picture display member HDTV is 
unequal to one, the gamma corrector G3 may be present in its simplest form in relation to the interpolated 
picture signal. 

Rg. 3 shows a block diagram of a more detailed embodiment of a gamma compensation circuit Q. 

20 Components described with reference to Rg. 1 are Indicated in the same way in Rg. 3 and subsequent 
Rgures. The correctors 61. 62 and 63 are denoted by LUT1. LUT2 and LUT3, respectively, so as to 
indicate that each of them is in the form of a digital devk^e operating with a Look*Up Table. Multiple 
connection leads are denoted in Rgs. 3. 4 and 5 by the reference numerals 8. 9. 12 and 13 to illustrate the 
processing of an original e.g. 8-bit word. The interpolator INT of Rg. 1 is shown diagrammatically with, inter 

7& alia a digital adder A001 and a subsequent multiplier MUL1 with a factor of 1/2. The supply of the vector 
information VR to the interp>olator INT is shown diagrammatically. Rg. 3 shows that the use of three LUT 
devices and a twice I2*bit instead of a twice 8-bit adder may be sufficient for the gamma compensation at 
the pknure interpolation. The gamma compensation circuit 6 according to Rg. 3 is fomned as a circuit 
(LUT1. LUT2) and (LUT1. LUT2, LUT3). respectively. 

30 For Rg. 3 and the subsequent Rgs. 4 and 5 it holds that the shown sequence of adding or subtracting, 
multiplying etc. may be reversed. The appended Claims are to be considered as to encompass tiiese 
alternatives. 

Rg. 4 shows an embodiment in which linearization does not take place before the picture interpolation 
but one which operates with a compensation value which is dependent on the pixel contrast at the picture 
35 interpolation. It is apparent from the description of Rg. 2 that it always holds that the inconrect interpolatton 
value is smaller than the correct interpolation value, tiie difference value being dependent on the pixel 
contrast and varying between 0 and || = 0.259 

of the peak-to-peak value. On this basis the inputs of the interpolator INT which comprises, inter alia an 

40 adder ADD2 and a multiplier MUL2 with a factor of 1/2. is coupled to inputs of a subtracter SUB1 which is 
folbwed by an absolute value former ABS1 and a multiplier MUL3 with a factor of 1/4. Inputs of an adder 
ADD3 are coupled to outputs of the interpolator INT and a series arrangement of subtracter, absolute value 
former and multiplier (SUB1, ABSI, MUL3). As a result tiie incorrect interpolation value obtained by the 
picture interpolation is raised by a compensation value which is dependent on the pixel contrast namely by 

45 tiie multiplication factor of 1/4 which is approximately equal to the described factor of 0.259. This provides 
tiie advantage of a signal processing with at most one 9-bit word and tiie absence of LUT devices. If 
desired, ttie multiplication factor may be given a value of the order of one fourtii. A reduction of ttie area 
flickering across tiie S£id 66 LSBs by a factor of approximately 4 leads to a area flickering across 17 LSBs 
corresponding to tiie bit word 00010001. The gamma compensation circuit G according to Rg. 4 Is in ttie 

so form of a circuit (SUBl . ABSI , MUL3, AD03). 

Although tiie above tiieoretical analysis indicates ttiat an optimum value of ttie multiplication factor of 
multiplier MUL3 would be 1/4, experiments have surprisingly shown tiiat in certain circumstances this factor 
of 1/4 yielded an Increase instead of a decrease of ttie disturbing flicker phenomenon, while a factor of 1/8 
yielded far better results. Experiments have further shown ttiat also a factor of 3/16 yields far better results 

55 ttian the factor of 1/4, while no differences can be noticed between ttie respective results yieUed by ttie 
factor of 3/16 and ttie factor of 1/8. A system in which ttie factor of 1/8 is chosen if the output signal of 
absolute value fomner ABSI is below 128 LSBs, and ttie factor of 1/4 Is chosen if ttie output signal of. 
absolute value former ABS1 is above 128 LSBs, yields about the same results as a fixed factor of 3/16. In 
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order to obtain a simple hardware realization, a fixed factor of 1/8 is preferred. 

A further approximation of the optimum compensation value can be realised in accordance with the 
block-schematic diagram of Fig. 5. In this case the compensation value is dependent on the pixel contrast 
at the picture interpolation as well as on the local brightness in the picture. The interpolator INT compnses. 
inter afia an adder AD04 and a multiplier MUL4 with a factor of 1/2. The gamma compensation arcuit G 
55H?priiis a subtracter SUB2 with inputs which are coupled to the interpolator inputs and wWch is followed 
by an absolute value former ABS2. An output of the absolute value fonner ABS2 is coupled to an input of a 
digital device LUT4 which operates with a look-up table and another input of which is coupled to an 
interpolator output and an output is coupled to an input of an adder ADDS another input of which is coupled 
to the interpolator output The references m<=a. n<=8andq<»7atthe multiple inputs and *e 
output of the device LUT4 indicate that a number of m. n and q most significant bits (MSB) are used for the 
compensation value for the adder ADDS. Computations by means of a computer program have led to the 
following Table: 



IS 



Table 



20 



n 


m 


q 


maximum 
deviation in bits 


MSB 


MSB 


MSB 


8 


8 


7 


0 


6 


6 


7 


2 


6 


6 


6 


3 


3 


4 


7 


8 


3 


4 


6 


8. 



30 



35 



40 



The Table shows that there is a jump between the deviations, namely between 3 and 8 bits. i.e. 
between a bit word 0011 and a bit word 1000. For obtaining the minimum bit deviation of 0. 2 or 3 bits the 
device LUT4 is preferred which operates with a number of output bits (7 or 6) which is equal to or differs by 
one bit from numbers of input bits (8 or 6). The gamma correction circuit Q according to Fig. 5 is in the 
form of a circuit {SUB2.ABS2.LUT4. ADDS). ^ « 

Another approximation of the gamma compensation can be performed by expressing the power function 
given in Rg. 2 and leading to the correct cross value In a polynomial with variables of the sum value yi + 
y2 and the absolute value of the difference value yi -y2. This polynomial then leads to the optimum 
contents of a LUT device. 

The picture signal interpolation circuit according to the invention, which mainly compnses the memory 
MEM. the interpolator INT and the gamma compensation circuit G is characterized by the last-mentioned 
circuit. 



Claims 

45 1. Picture signal interpolation circuit, comprising: 

means for receiving picture signal encoded in accordance with a field skipping mettiod. and 
means for interpolating said picture signal to obtain Interpolated fields between received fields of said 
picture signal, characterized in thai said picture signal interpolation circuit Is provided a gamma compensa- 
tion circuit 

50 2. A picture signal interpolation circuit as claimed in Claim 1. characterized in that said picture signal 
interpolating means include a picture signal memory having a memory capacity or delay time which is 
equal to or larger than two field periods and an interpolator which is coupled to output and input of the 
memory. 

3. A picture signal interpolation circuit as claimed in Claim 2, characterized in that the gamma 
ss compensation circuit comprises a first and a second degamma corrector each having an output coupled to 

a respective input of Uie Interpolator. 

4. A picture signal interpolation circuit as claimed in Claim 3. characterized in that ttie gamma 
compensation circuit comprises a gamma conrector an input of which is coupled to an output of ttw 
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interpolator. 

5. A picture signal interpolation circuit as claimed in Claim 3 or 4. characterized in that said correctors 
are digital devices having a look-up table. 

6. A picture signal interpolation circuit as claimed in Claim 2. characterized in that the gamma 
5 compensation circuit comprises a digital subtracter. Inputs of which are coupled to inputs of the interpolator. 

an^ output of the subtracter being coupled to an absolute value former and multiplier an output of which is 
coupled to an input of an adder, another input of which is coupled to an output of the interpolator. 

7. A picture signal interpolation circuit as claimed in Claim 6, characterized in that the multiplier has a 
multiplication factor of the order of one eighth. 

10 8. A picture signal interpolation circuit as claimed in Claim 2. characterized in that the gamma 
compensation circuit comprises a digital subtracter, inputs of which are coupled to inputs of the interpolator, 
an output of the subtractor being coupled to an absolute value former, an output of which is coupled to an 
input of a digital device having a look-up table, another Input of said digital device being coupled to an 
output of the interpolator, and an output of said digital device being coupled to an input of an adder, another 

ts input of which is coupled to said interpolator output. 

9. A picture signal interpolation circuit as claimed in Claim 8. characterized in that the digital device has 
a number of output bits which is equal to or differs by one bit from numbers of input bits. 
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